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Ritonavir is an effective therapeutic agent for the treatment of AIDS. It was 
discovered at Abbott Laboratories in late 1992. The new drug application (NDA) 
was filed in December 1995. Commercial start-up followed in January 1996, and 
approval of U.S.A. FDA was in March, 1996. Ritonavir is a protease inhibitor, an 
amino alcohol with four chiral centers and two thiazole structures. This thesis 
relates to the synthesis of ritonavir. 
First, referring to the patent, starting from amino alcohol (Ⅲ), through the 
carbamation, deprotection of BOC group and finally acylation, ritonavir was 
obtained in 25.2% yield from (L)-phenylalanine. 
Second, amino alcohol(Ⅱ) was condensed with acid(Ⅶ) to give the 
intermediate (Ⅵ) in 83% yield. The obtained intermediate was characterized by 
NMR and MS and is identical with the reported data. Ritonavir can be obtained 
by hydrogenolysis of compound (Ⅵ) to removing benzyl group and then 
connection with the second thiazol part(Ⅷ) according to the condition described 
in the publication, although we have no made a test to confirm it. 
    Third, starting from amino alcohol (Ⅱ), addition with NCA, protection with 
BOC, deprotection the benzyl, reacting on carbonic acid esters(Ⅷ), deprotection 
BOC and acylation, the protease inhibitor ritonavir was also synthesized in 


























































































第一章  前 言 
 
    艾滋病，即获得性免疫缺陷综合症（Acquired Immune deficiency 
Syndrome，AIDS），是一种后天获得性的人类免疫缺陷疾病，由艾滋病毒，即

















到 2010 年，将有超过 1000 万人感染艾滋病。目前我国治疗艾滋病药物绝大
多数依靠进口，治疗费用高昂，普通患者无法承受，因此如何廉价的合成抗
艾滋病药物已经成为开展艾滋病防治工作的重点。 

















包括 6 种核苷类逆转录酶抑制剂（NRTI），3 种非核苷类逆转录酶抑制剂
（NNRTI）和 6种蛋白酶抑制剂（PI）。这 6种蛋白酶抑制剂包括：利托那韦
（Ritonavir 1），洛比那韦（Lopinavir 2），沙奎那韦（Saquinavir 3），安普那
韦（Amprenavir 4），奈非那韦（Nelfinavir 5），和茚地那韦（Indinavir 6）等


































































    洛比那韦  2 
















沙奎那韦  3 









安普那韦  4 













 奈非那韦  5 




































































           9                     7                       8 
图 2.1 
2. 1利托那韦各片段的合成方法 
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试剂与条件：(a) (TMS)2NLi, THF, -78℃, 30 min; PhCH2I, -78℃, 30min; MeCH2CO2H, 
-78～23℃, 15 min; (b) LDA, THF, -78～-55℃, 1 h; PhSeSePh, HMPA, -78～-40℃, 3 h; (c) 
m-CPBA, CH2Cl2, 0℃, 15 min; (d) 10% Pd-C, H2, EtOAc, MeOH; (e) aqueous LiOH, DME, 
12 h; TBDMSCl, imidazole, DMF, 12 h; MeOH, 10% citric acid; (f) (PhO)2P(O)N3, Et3N, 
PhMe, 115℃, 1 h, PhCH2OH, 115℃, 12 h; (g) n-Bu4N+F-, THF, 3 h.  
图 2.2 




























































                                                7 
试剂与条件： (a) (COCl)2, DMSO, -60℃, Et3N; (b) [V2Cl3(THF)6]2[Zn2Cl4], CH2Cl2, rt,16 h; 
(c) CH3CO2CH(i-Pr)COBr; (d) 1N NaOH, rt, 16 h; (e) NaBH4, CF3CO2H, rt, 3.5 h; (f) 
Ba(OH)2, H2O, dioxane. 
图 2.3 
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醇 7与盐酸反应形成盐酸盐，然后用异丙醇重结晶。从烯胺酮 11 开始的总收
























1.  NaBH4, MsOH
2.  NaBH4, TFA
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图 2.5 
 2. 1. 4  碳酸酯 9的合成 
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图 2.6 
2. 1. 5取代的 L-缬氨酸 8的合成 
首先利用Hantzsch法 7合成取代噻唑环，再与甲胺反应得 2-异丙基-4-[(N-
甲基)胺甲基]噻唑 16。缬氨酸甲酯 17与氯甲酸苯酯反应得氨基甲酸酯 18，然














































2. 2 利托那韦各片段的连接方法 
2. 2. 1 顺利合成利托那韦各片段之后，Tien等人 16 提出首先将 14的 5
位氨基用 BOC17,18保护，去苄基得 20，然后与碳酸酯 9反应生成氨基甲酸酯









































                    22                    8 
试剂与条件：(a) 碳酸酯 9, EtOAc, 60℃; (b) HCl, EtOAc; NH3· H2O; (c) 取代缬氨酸 8，
氯甲酸异丁酯，甲基吗啉，羟基丁二酰亚胺. 
图 2.8 
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